Ionization-assisted deposition method was used for the formation of either Alq emission layer or Mg electron injection electrode in the fabrication of organic electroluminescence (EL) devices. In order to reduce the radiation damage by ion bombardment at the interface, films were deposited in two stages, first by turning off the ionization followed by the deposition with accelerated ions.
When the Alq layer was prepared by this method, the luminescence efficiency was considerably improved by applying the ion acceleration voltage of 100 V. For the preparation of the Mg layer, the ion irradiation worked in a different manner for different device characteristics such as luminance, efficiency and lifetime. The ionization-assisted deposition did not have much advantage in improving the luminance, while the lifetime was remarkably improved by using larger amount and higher energy ions.
The result suggests that these device characteristics originate in different structural feature in the device, and that the film formation condition needs to be optimized individually for the interface formation and successive film growth. Due to the flexible and real-time controllability of the deposition parameters, the ionization-assisted deposition is a promising technique for constructing multi-layered thin film devices such as organic EL device. The whole layer was deposited at a fixed Va in (a), and the first 1/3 and 2/3 were deposited by vacuum deposition in (b) and (c), respectively. Luminance-current characteristics of EL devices prepared with different ion acceleration voltage Va for Alq deposition.
The ordinate scale has been expanded for negative value of current density. The preparation conditions for (a), (b) and (c) are identical to those in Fig. 3 . 
